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Appendix G.
Development of a Target Compound List (TCL)

G-1. Introduction

The two most common purposes for performing air monitoring at HTRW sitesare to (1) provide information
on HAPs concentrations for use in asite's overall hazard assessment and (2) assess the status of compliance
with applicable Federal, state and local air pollution regulations. Both of these purposes can have asignificant
influence on the selection of sampling methods and the design of sampling programs.

Asdiscussed earlier, CERCLA requires that a hazard assessment be performed at both Superfund and Corps
HTRW sites, including an evaluation of the inhalation route of exposure. The usual approach for performing
a hazard assessment is to make use of “risk assessment” techniques. The EPA’s Superfund Public Health
Evauation Manual defines an acceptable level of cancer risk asbeing in therange of 107 to 10“. The EPA
definesthisasthe acceptablelevel of risk for an adult exposed to maximum predicted ambient air concentration
for a70-year period, 24 hours per day. A 107 risk isa1-in-10-million chance of death from cancer, whereas
a10*risk isa 1-in-10 thousand chance of death from cancer. Consequently, an FFMSat an HTRW site must
be capable of measuring fenceline contaminant concentrations corresponding to risks within the 107 to 10
“ range.

In addition to the need for performing risk assessments, air sampling may also be required to determine the
status of the HTRW site and its compliance with applicable regulations, defined in CERCLA as “applicable
or relevant and appropriate” requirements (ARARS). An ARAR is a promulgated regulatory requirement at
either the state or Federal levels of government (e.g., a National Ambient Air Quality Standard or a state air
emission standard). ARARs apply to emissions from the HTRW site itself as well as to emissions from any
remedia operations at the site.

In addressing the regulatory needs of the state agencies, EPA found a need to assist remediation programsin
the identification of most probable analytes found at Superfund and HTRW sites. The objective of EPA
developing atarget compound list (TCL) wasto help prioritize analytes of concern so applicable sampling and
analytical methods could be identified and used in quantitating emissions to 10° risk levels.

Since no generally accepted list of HAPs existed, EPA developed a master list based upon the Hazardous
Substances Priority Lists (HSPLs) and augmented with 60 additional HAPs selected from other authoritative
lists (e.g., the Superfund Public Health Evaluation manual, the California Air Resources Board list of
carcinogens, and lists published by the USEPA Office of Air Quality Planning and Standards).

After the master list was compiled, a smple scheme to rank these analytesin order of importance as HAPs at
Superfund and HTRW siteswas developed. The most important factors considered in devel oping this scheme
were:

» Health effects of the analyte.
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» EPA, Corps, and state needs for regulating the analyte.

* Regulatory importance of the anayte.

» Potentia for human exposure during site activities.

» Availability of sampling/analytical methods and reference standards for quantitating the analyte.
G-2. Health Effects

In considering hedlth effects, atoxic compound list devel oped by EPA’s Pollutant Assessment Branch (PAB)
wasused. Thislistismaintained within EPA’s Office of Air Quality Planning and Standards (OAQPS). PAB
also maintains a separate list of compound involving “cancer potency dopes’ which in most cases are based
upon the ingestion route of exposure. Because in many cases these cancer potency sopes have been, and will
continue to be, converted to inhalation factors for use in HAPs risk assessments, these datawere included in
the assessment and ranking of health effects.

For noncarcinogens, lists maintained by EPA’s noncarcinogen workgroup were used. These are compounds
for which EPA has determined a need for the devel opment of “reference dose” (RfD) values. RfD’sare used
by EPA asthreshold valuesin eval uating noncarcinogenic health effect. For other compoundson thelist which
were not described by any of the above date, various health effects indicators such as threshold limit values,
and as alast resort, reportable quantity date from SARA Title 111, were relied upon.

G-3. EPA, Corps, and State Needs

In assessing EPA, Corps, and state needs for sampling guidance and analytical methods for specific HAPs, a
guestionnaire was developed and sent to interested parties to determine important HAPs of concern. The
respondents provided lists of important HAPs, and the frequency with which specific compounds were of
interest.

The response from the questionnaire was supplemented by a data base devel oped by the National Air Toxics
Information Clearinghouse as an indicator of State regulatory activity for specific HAPs. For the various
States regulating on the basis of acceptable ambient levels (AALS), the frequency of occurrence of regulations
for specific chemicals was the third most important ranking criterion.

G-4. Regulatory Lists

Frequency of occurrence on lists of hazardous materials was a so considered to be a useful ranking indicator.
TheCaliforniaAir Resources Board (ARB) publishesa“Listsof Lists’ which showsthe frequency with which
specific chemicals are listed in 12 authoritative lists of HAPs. The New York Air Guide Il also categorizes
specific air toxics compounds as high, medium, or low toxicity. SARA Title Il1, Section 313, also lists
hazardous pollutants. Frequency of occurrence in each of these lists was used as an indicator of the relative
importance of these compounds.
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G-5. Potential for Human Exposure

Indicators for the potential for human exposure were incorporated by considering both the frequency of
occurrence at Superfund and HTRW sites and the volatility of each of the listed compounds. Frequency of
occurrence at Superfund siteswas obtained directly from the August 1988 list entitled “ Frequency Distribution
of Substances Present at Final and Proposed NPL Sites.” A volatility ranking number between 0.5 and 3 for
each compound was derived from boiling point and/or vapor pressure data, as available. Theseindicatorsare
generaly considered to represent the potential for human exposure through the air pathway at Superfund sites.

G-6. Availability of Analytical Methods and Reference Standards

To complete the ranking process, each of the candidate chemical s on the expanded master list was entered into
aLotus 1-2-3 spreadsheet and arrayed with corresponding numerical data describing each of the 10 ranking
criteria. A ranking index algorithm (RIA) was devised which would position the maximum value of each of
theranking criteriatermsin itsrel ative weighted position. The agorithm for ranking of the target compounds
is:

RIA = 10G + 11.3B + 120M + 7.5D + 23.3F + 10K + 20L + 40E + 35C + 15J
Explanation of the development and derivation of term values can be found in Chapter 3.

Asillustrated in Chapter 3, the RIA was designated as the sum of the descriptorsterms. The compl ete target
compound list developed for the Corps and EPA nationwide for Superfund sites utilizing the above agorithm
consist of approximately 257 target compounds. Of the 257 compounds, 43 percent are volatiles thus having
vapor pressure greater than 0.1 mm Hg. Approximately 32.4 percent of thetarget compound list are classified
as semi-volatileswith vapor pressureranging from 10" to 10 mmHg. Finally, metals comprise approximately
28 percent of thetarget compound list. Thefull target compound list of 257 compounds, marked in importance
as determined by the RIA, is provided below in Table G-1.
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Abbreviations for Table G-1, EPA’s Superfund Target Compound List
(1) Asdetermined by EPA’sRIA, discussed in Chapter 3.

(2) Thosetoxicsthat have unit risk numbers developed by U.S. Environmental Protection Agency and other
agencies are indicated by an asterisk.

(3) Classification
V = Volatileair toxic compounds having vapor pressure above 10" mm Hg at standard conditions
(20°C and 760 mm Hg).
= Volatileair toxic compounds having vapor pressure between 10" and 10" mm Hg at standard
conditions (20°C and 760 mm Hg).
= Those air toxics retained on filter material, either glass fiber or Teflon©, during sampling.
= Airborne particulate with metallic constituents.

(4) Available standards.
+ U.S. EPA, Quality Assurance Division, AREAL, RTP, NC, Group 5/6 gas standards.
N Neat solution available from manufacturers.
G Gascylinder standards produced and validated by consultants under EPA contract.
NT National Institute of Standards and Technology (NIST) solutions available.
F7 U.S. EPA, Quality Assurance Division, AREAL, RTP, NC, Future Group 7 gas standards.

(5) Notation
Sep-PAK®O© Silicagel impregnated with 2,4-Dinitrophenylhydrazine for extracting aldehydes
and ketones from air.

Canister SUMMAO® passivated stainless steel canister for collecting whole air samples.

Adsorbent Solid adsorbents, typically Tenax-GC

Filter Filter material, either glass fiber, Teflon or nylon, used to retain particles,

PUF Polyurethane foam for retaining semi-volatile pollutants.

IC lon chromatography analysis using conductivity detector.

GC/IMS Gas chromatography/mass spectroscopy analysis, applicable to both canisters
and solid adsorbents.

ICAP Inductively coupled argon plasma spectroscopy analysis, applicable for metal
analyses.

HPLC High performance liquid chromatography using ultraviolet detector.

(6) Available sampling/analytical notation

ACM Ambient continuous monitor.

ADSAA Solid adsorbent sampling followed by flameless atomic adsorption
anaysis.

ADS-GC/MS Solid adsorbent sampling followed by gas chromatography/mass
spectroscopy analysis.

C-CIMS Canister sampling followed by chromatography/mass spectroscopy
anaysis.
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C-GC/IMS

CT-GC/ECD
CT-GC/FID
CT-GFAA
CV-AA
DI-ICAP
Denuder-IC
F-AA
F-GC/NPD
F-GFAA
F-HPLC/UV
F-ICAP

F-Micr
F/ICT-GFAA

F/ICT-GC/FID
F/1mp-HPLC/UV
F/SG-GC/FID
F/SG-HPLC/UV
GB-GC/FID
GB-GC/FPD
GB-GC/MS

Imp-COL
Imp-HPLC
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Canister sampling by gas chromatography/mass spectroscopy analysis.

Abbreviations for Table G-1 (continued).

Activated charcoal tube sampling followed by gas chromatography with
electron capture.

Activated charcoal tube sampling followed by gas chromatography with
flame ionization.

Activated charcoal tube adsorbent followed by radiochemistry

Filter sampling followed by cold vapor atomic adsorption spectroscopy.
Dichotomous sampling followed by inductively coupled argon plasma
spectroscopy analysis.

Annual Denuder sampling followed by ion chromatographic analysis.
Filter sampling followed by atomic adsorption spectroscopy.

Filter sampling followed by gas chromatography separation with
nitrogen-phosphorus detection.

Filter sampling followed by graphite furnace atomic adsorption
spectroscopy.

Filter sampling followed by high performance liquid chromatography
with ultraviolet detection.

Filter sampling followed by inductively coupled argon plasma
spectroscopic analysis.

Filter sampling followed by microscopic analysis.

Filter/activated charcoal tube sampling with graphite furnace atomic
absorption spectroscopy analysis.

Filter/activated charcoal tube sampling followed by gaschromatography
with flame ionization detection.

Filter/impinger sampling followed by high performance liquid
chromatography with ultraviolet detection.

Filter/silica gel adsorbent followed by gas chromatography with flame
ionization detection.

Filter/silica gel sorbent followed by high performance liquid
chromatography with ultraviolet detection.

Glass bulb sampling followed by gas chromatography separation with
flame ionization detection.

Glass bulb sampling followed by gas chromatography separation with
flame photometric detection.

Glass bulb sampling followed by gas chromatography separation with
mass spectroscopy identification.

Impinger sampling followed by colorimetric analysis.

Impinger sampling followed by high performance liquid
chromatography.
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PUF-GC/ECD

PUF-GC/FID

Polyurethane foam of XAD-2 sampling followed by a gas
chromatography separation with electron capture detection.
Polyurethanefoam sampling followed by gaschromatography separation
with flame ionization detection.

Abbreviations for Table G-1 (continued ).

PUF-GC/FPD
PUF-GC/MS
PUF/XAD-2-GC/MS
PUF-GC/NPD
PUF-HRGC/HRMS
S(Chromo 104)-GC/FID
S(firbk)-HPLC/UV
S(Porapak-QS)-GC/NPD
S(silicagel)-GC/FID
S(silicagel)-GC/FID
S(silicagel)-HPLC/UV
S(TN)-GC/HECD
S(TN)-GC/NPD
S(XAD-2)-HPLC/UV
S(XAD-7)-HPLC/UV
SEP-HPLC

SEP-IC

T-GC/MS

Polyurethanefoam sampling followed by gaschromatography separation
with flame photometric detection.

Polyurethane foam sampling followed by gas chromatography/mass
spectroscopy analysis.

Polyurethane foam combined with XAD-2 resin for sampling followed
by gas chromatography/mass spectroscopy analysis.

Polyurethane foam sampling followed by high performance liquid
chromatography.

Polyurethane foam sampling followed by high resolution gas
chromatography with high resolution mass spectroscopy

Sorbent (chromosorb 104) sampling followed by gas chromatography
separation with high resolution mass spectroscopy.

Sorbent (firebrick) sampling followed by high performance liquid
chromatography analysis.

Sorbent (Porapak-QS) sampling followed by gas chromatography
eparation with nitrogen-phosphorus detection.

Adsorbent (silica gel) sampling followed by gas chromatography
separation with flame ionization detection.

Adsorbent (silica gel) sampling followed by gas chromatography
separation with flame ionization detection.

Sorbent (silica gel) sampling followed by high performance liquid
chromatography with ultraviolet detection.

Sorbent (Thermosorb N) sampling followed by gas chromatography
separation with Hall electron capture detector.

Sorbent (Thermosorb N) sampling followed by gas chromatography
separation with nitrogen phosphorus detection.

Sorbent (XAD-2) sampling followed by high performance liquid
chromatography analysis.

Sorbent (XAD-7) sampling followed by high performance liquid
chromatography analysis.

Sep-PAK®© impregnated cartridge sampling followed by high
performance liquid chromatography.

Sep-PAK®© impregnated cartridge sampling followed by ion
chromatography analysis.

Tenax solid adsorbent tube sampling followed by gas
chromatography/mass spectroscopy analysis.
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T/C-GC/IMS Tenax solid adsorbent tube or canister sampling followed by gas

chromatography/
mass spectroscopy analysis.

(7) Detection limits

(@)
(b)
(©
(d)

C)
(f)

Not amenable to Tenax analysis.

Not amenable to canister analysis.

No detection limits available, but feasible.

Canister - GC/MS in the SIM mode, Hewlett-Packard 5988A, column: 30 m x 0.32 i.d.,
DB-624 fused silica capillary, Perma Pure Dryer, 200 mL cryotrap sample, seven replicate
samples analysis, LDD = (std. DEV.) x (one-tailed Student’s value at 99% level).
Detection limit based upon 2500 m® of air sampled, through a 8" x 10" glass filter with a
0.75" x 1" dtrip analyzed in final sample volume of 40 mL acid extraction solution.

PUF - Amount of air sampled determinesMDLs. MDL based upon 273 m® of theoretical air
sampled, evaporate to 1 mL and analyze 1 yL. by GC/MS/SIM.

(8) Approximate Air Risk Specific Concentration = [Acceptable Risk Level (i.e., 10 ©)]/[Unit Risk Factor].

(9) Reference Ambient Levels (RALS) were devel oped from state agency acceptable ambient levels (AALS)
as approximations of potential Applicable or Relevant and Appropriate Requirements (ARARS) or “To-Be-
Considered” materials (TBCs) in establishment of air cleanup standards for remedial actions at national
Priority List (NPL) sites.
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